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Abstract   
Background   
The maternal struggle to provide adequate breast milk for the infants’ nutritional 
needs disadvantage preterm infants as the outcomes of those exclusively breast milk 
fed are superior to those fed infant formula.   
Objectives   
To determine the proportion of Mothers’ Own breast Milk (MOM) consumed by 
very low birth weight (VLBW) infants at Groote Schuur Hospital and explore 
potential maternal difficulties to provide MOM.   
Methods   
In a prospective cross sectional study of 104 VLBW infant-mother dyads admitted 
between January and May 2015, an interviewer administered a structured 
questionnaire to the participating mothers before day 3 and on day 14. Infant folders 
were reviewed for gestational age, weight, and mode of delivery and the proportion 
of MOM received on days 1, 7 and 14 of life.   
Results   
Ninety-one (88%) infants received <25% of enteral feeds as MOM on day 1. MOM 
made up >75% of enteral feeds in 60 infants (62%) on day 14 of life and 56(57.7%) 
received 100% as MOM. Infants with 2 or less siblings (22.2% vs 33.7% p=0.010) 
received a greater proportion MOM on day 14 as compared to those with larger 
families. 85.7% of the interviewed mothers would have preferred to stay in the 
hospital with their infants post discharge. Infant’s weight, mode of delivery, 
maternal age, HIV status, hypertension, breastfeeding counselling, income, transport 
mode or distance from the hospital had no impact on MOM provision.   
Conclusion   
Domestic responsibilities may affect mothers’ breast milk provision to the newborn 
preterm. Breast-feeding counselling did not improve breast milk provision in this 
study. The effectiveness of current counselling methods may need to be examined 
and improved. Facilitating accommodation and rooming in of mother infant pairs 
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from delivery to discharge may be useful in improving MOM provision to VLBW 
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CHAPTER 1                           
1.1 Context   
Breast milk is superior to infant formula for infant nutrition, especially in the first six 
months of life. [1,2] The importance of breast milk is especially emphasised in preterm 
infants as it is associated with better maturation of the immunological, nutritional, 
developmental, psychological, gastrointestinal and long-term cognitive function. A 
lower incidence of necrotising enterocolitis (NEC) has been described in preterm 
infants receiving breast milk compared to those receiving formula. [1-4]   
A World Health Organisation (WHO) report concluded that non-breastfeeding infants 
were at increased risk of dying within the first year as compared to breastfed infants, 
emphasising the need for exclusive breast milk sustained for the first 6 months of life. 
[5] Large-scale breastfeeding promotion has the potential to prevent an estimated 
11.6% of all infant deaths and reduce an estimated 21.9 million disability-adjusted life  
years. [6]   
Despite the advantages of breast milk, the “Countdown to 2015” report (compiled by 
a global collaboration of multidisciplinary academics partnered with the Lancet to 
assist countries in reaching health related MDG targets), reported the prevalence of 
the timely initiation of breastfeeding to be only 48% in the 68 countries studied. [7] In 
these countries, only 34% of infants younger than 6 months old were exclusively 
breastfed.   
In Africa, despite a 95% breastfeeding initiation rate, extended and exclusive 
breastfeeding is generally not sustained for 6 months. South Africa, with an 88% 
breastfeeding initiation rate, only has about 7% of women breastfeeding by age 3 
months, way below the 42.5% seen in Asia and Latin America. [8, 9] The breastfeeding 
initiation rate was even lower in the low-income areas of the Western Cape at 77%. [9] 
The low rates of breastfeeding were attributed particularly to aggressive promotion 
and marketing of formula feeds, social and cultural perceptions, and the distribution 
of formula to prevent mother-to-child transmission (PMTCT) of human 
immunodeficiency virus (HIV). [10] According to the PROMISE-EBF study group, a 
multi-centre trial whose purpose was to develop and test an intervention to promote 
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exclusive breastfeeding in the African context of HIV, early cessation of breast 
feeding was because of antenatal intention not to breast-feed, indecision, breast health 
problems and mother’s ability to afford infant formula. [8]   
Other reported maternal barriers to breastfeeding include lack of education, negative 
attitude towards breastfeeding, poor socio-economic factors and peer group influence.  
[11]   
Another important and perhaps ignored factor in early and continued breastfeeding is 
healthcare provider awareness and knowledge. A hospital based study showed that 
some providers used their own breastfeeding experiences instead of evidence-based 
knowledge and recommendations when informing or teaching their patients. [11] This 
resulted in negative influence in those that found breastfeeding difficult. Lack of 
knowledge leads to inconsistent messages, further frustrating mothers. A further 
review reported that heavy workloads in most neonatal units compounded by short 
postnatal stays played a critical negative role in promoting breastfeeding. [11-13]   
In order to improve breastfeeding rates worldwide, WHO and UNICEF designed the 
Baby Friendly Hospital Initiative (BFHI), an initiative that increased breastfeeding 
rates and decreased mortality in some countries. The BFHI initiative however, had 
limited impact in some countries like the USA where only 5% of hospitals have 
achieved the status. This was attributed to the hospitals providing formula to more 
than 25% of breast-fed infants, a practice that undermines breastfeeding efforts. [14]   
In 2011, the South African Department of Health along with various nongovernmental 
parties with aligned interests released the Tshwane declaration in support for and with 
a resolve to promote exclusive breastfeeding and the BHFI principles in South Africa. 
[10]   
It is already known that mothers of preterm infants and especially primiparous 
mothers find it difficult to initiate and sustain breastfeeding or breast milk supply. [1] 
Mothers of preterm infants may not have fully developed hormonal and physiological 
mechanisms that promote lactation and breast development. Moreover, the preterm 
infant’s inability to suckle at the breast requires mothers to express breast milk. [11, 12] 
Establishing feeds is further hampered by feeding intolerance due to immaturity of the 
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preterm gut as well episodes where NEC is clinically suspected in the patient,  
repeatedly causing enteral feeds to be withheld periodically.[1]  Maternal psychological 
factors associated with a sick infant make milk production and expressing a daunting 
task. [13] Success in early milk production has been shown in mothers who begin this 
process within the first few hours of birth allowing for early removal of colostrum. [1]   
With the aim to reduce exposure to formula feeding and promote breast milk, some 
neonatal units utilise pasteurized donor expressed human breast milk (DEBM) in 
preterm infants when the mother’s own breast milk (MOM) is unavailable, especially 
in the first few days of life. [3] The use of DEBM as an alternative to formula feeding 
is however restricted by a small pool of breast milk donors, resulting in a limited 
availability of this resource. Additionally, the process of freezing and pasteurization 
of DEBM may alter the human milk, reducing its growth factors and micronutrients.  
[15]   
Groote Schuur Hospital (GSH) is a BFHI accredited public hospital under the 
auspices of the Western Cape department of Health. The hospital provides tertiary 
level neonatal intensive care, obstetric and antenatal services to women with 
pregnancy complications from the West Metropole of Cape Town, South Africa. The 
75-bed capacity neonatal unit admits approximately 2000 infants annually, 500 of 
which are preterm infants with a birth weight less than 1500g.    
The standard protocol in the unit at the time was to provide DEBM with parental 
consent to preterm infants who weighed less than 1200g when the mother’s own milk 
was not available and to supplement feeds with infant formula for those who weighed 
1200g and higher. The weight cut-off for DEBM in the unit policy had been 
implemented due to the limited availability of breast milk donors and resources. A 
small amount of DEBM was obtained from a pool of in-house donors (i.e. lactating 
staff, or mothers of patients with excess supply) and was then pasteurised and stored 
according to strict protocols. The majority of donor milk was however, sourced from 
a local community based milk bank, at a significant cost to the institution, and was 
also of variable supply due to the fluctuating number of donors.   
As already stated, breast milk fed preterm infants have a lower incidence of NEC. The 
Vermont Oxford Network (VON) database is a quality improvement tool that 
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comprises of a global network of developing and developed world neonatal units 
tracking the various outcomes of very low birth weight (VLBW) patients including 
morbidity such as NEC. With over 50000 VLBW infants anonymously included in 
the database annually it serves as a tool against which to benchmark individual units’ 
performance. GSH has participated since 2012 in the VON. The prevalence of NEC at 
GSH was around 7% for VLBW infants in 2013, a rate at the upper end of the 75th 
interquartile range when compared to the entire network. [16] The presence of the 
mother, and the availability and utilisation of MOM for preterm infants could 
potentially reduce the total cost burden of treating infants with NEC [17] and address 
both the cost and the limited supply of DEBM.  More importantly, it would avail all 
the benefits of breast milk to both the infants and the mothers themselves.    
The purpose of the study reported in chapter two of this thesis was to determine the 
proportion of Mothers’ Own breast Milk (MOM) consumed by VLBW infants, and to 
also explore potential maternal barriers to the provision of MOM to VLBW infants in 
our unit with a view to identifying better practices to improve maternal expressed 
breast milk (EBM) provision.   
1.2 Ethical Considerations   
Approval to conduct the study was obtained from the University of Cape Town (UCT) 
Health Sciences Faculty Human Research Committee (FHS HREC) with the approval 
number HREC/Ref:725/2014.The protocol conformed to the principles of the  
“Declaration of Helsinki” version 2013.[18]   
Permission to conduct the study was obtained from the medical superintendent of 
Groote Schuur Hospital.   
All records were kept confidential and data was entered in a password protected data 
base and the final data set for analysis had identifying data removed.   
Informed consent was obtained from mothers that participated in the study in the 
language of their choice (Xhosa, Afrikaans or English).   
Mothers’ feeding choices were respected by applying a standardised questionnaire. 
Those whose knowledge of breastfeeding was lacking were educated after the 
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interview and referred to the infant feeding counsellor or a trained attending nurse to 
learn the technique of expressing breast milk.   
Mothers who did not know their HIV status were referred to the PMTCT counsellor 
for counselling and testing for HIV.    
1.3 Author guidelines for The South African Medical Journal   
The South African Medical Journal was chosen for possible publication of the 
manuscript because it publishes leading research impacting clinical care in Africa and 
is relevant to readers with diverse backgrounds. It is also widely read in South Africa 
where the current study was done and may help settings like GSH improve the current 
low breastfeeding rates.   
The author guidelines are outlined in appendix 1.   
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2.2 Abstract    
Background   
The maternal struggle to provide adequate breast milk for the infants’ nutritional 
needs disadvantage preterm infants as the outcomes of those exclusively breast milk 
fed are superior to those fed infant formula.   
Objectives   
To determine the proportion of Mothers’ Own breast Milk (MOM) consumed by very 
low birth weight (VLBW) infants at Groote Schuur Hospital and explore potential 
maternal difficulties to provide MOM.   
Methods   
In a prospective cross sectional study of 104 VLBW infant-mother dyads admitted 
between January and May 2015, an interviewer administered a structured 
questionnaire to the participating mothers before day 3 and on day 14. Infant folders 
were reviewed for gestational age, weight, mode of delivery and the proportion of 
MOM received on days 1, 7 and 14 of life.   
Results   
Ninety-one (88%) infants received <25% of enteral feeds as MOM on day 1. MOM 
made up >75% of enteral feeds in 60 infants (62%) on day 14 of life and 56(57.7%) 
received 100% as MOM. Infants with 2 or less siblings (22.2% vs 33.7% p=0.010) 
received a greater proportion MOM on day 14 as compared to those with larger 
families. 85.7% of the interviewed mothers would have preferred to stay in the 
hospital with their infants post discharge. Infant’s weight, mode of delivery, maternal 
age, HIV status, hypertension, breastfeeding counselling, income, transport mode or 
distance from the hospital had no impact on MOM provision.   
Conclusion   
Domestic responsibilities may affect mothers’ breast milk provision to the newborn 
preterm. Breast-feeding counselling did not improve breast milk provision in this 
study. The effectiveness of current counselling methods may need to be examined and 
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improved. Facilitating accommodation and rooming in of mother infant pairs from 
delivery to discharge may be useful in improving MOM provision to VLBW infants.   
  
2.3 Text   
2.3.1 Background   
Breast milk is superior to infant formula especially in the first 6 months of life, a 
period when exclusive breastfeeding has been shown to decrease infant mortality. 
Particular benefits in breastfed preterm infants include cognitive development, 
immunological, psychological and nutritional status, as well as in decreasing the 
incidence of necrotising enterocolitis (NEC). [1] It is for this reason that some neonatal 
units resort to using human donor breast milk (DEBM) instead of formula if mothers’ 
own milk (MOM) is not available.    
Worldwide, the breastfeeding rates are generally low. [2] In Africa, despite a 95% 
breastfeeding initiation rate, extended and exclusive breastfeeding is generally not 
sustained for 6 months. South Africa, with an 88% breastfeeding initiation rate, only 
has about 7% of women breastfeeding by age 3 months [3], way below the 42.5% seen 
in Asia and Latin America. [3] The breastfeeding initiation rate was even lower in the 
low income areas of the Western Cape at 77%. [4]   
Primiparous mothers and mothers of preterm infants find it difficult to initiate and 
sustain breastfeeding or breast milk supply as they may not have fully developed 
hormonal and physiological mechanisms that promote lactation and breast  
development. Moreover, the preterm infant’s inability to suckle at the breast requires 
mothers to express breast milk. [5] Maternal psychological factors associated with a 
sick infant make milk production and expressing a daunting task. [6] Success in early 
milk production has been shown in mothers who begin this process within the first 
few hours of birth allowing for early removal of colostrum. [1]   
Other reported maternal barriers to breastfeeding include lack of education, negative 
attitude towards breastfeeding, poor socio-economic factors, peer group influence [5] 
as well as ineffective breastfeeding counselling by health care providers. [6]   
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In order to improve breastfeeding rates worldwide, WHO and UNICEF designed the 
Baby Friendly Hospital Initiative (BFHI), an initiative that has had mixed success, 
with increased breastfeeding rates and decreased mortality in some countries. Mixed 
feeding of newborn infants in hospital, a practice that undermines breastfeeding 
efforts, has resulted in only a minority of hospitals in developed countries achieving 
BFHI accreditation. [7]   
In 2011, the South African Department of Health along with various nongovernmental 
parties with aligned interests released the Tshwane Declaration in support for and 
with a resolve to promote exclusive breastfeeding and the BHFI principles in South 
Africa. [8]   
The objectives of this study were;    
i) To determine the proportion of mothers’ own breast Milk (MOM) consumed by very 
low birth weight (VLBW) infants in our neonatal unit.    
ii) To explore potential maternal barriers to the provision of MOM to VLBW infants in 
our unit.   
2.3.2 Method   
   Setting   
This descriptive cross sectional study was conducted between January and May 2015 
of 99 mother infant dyads admitted to the Groote Schuur Hospital (GSH) neonatal 
unit.   
GSH is a BFHI-accredited public tertiary hospital, which provides obstetric services 
and neonatal intensive care for West Metropole of Cape Town, South Africa. The 
75bed capacity neonatal unit admits in excess of 500 preterm infants with a birth 
weight below 1500g annually.   
Inclusion criteria   
• All mother and preterm infant pairs ≤ 1500 g admitted to the neonatal unit were 
eligible for study participation.   
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Exclusion criteria   
• Mothers who had placed their infant up for adoption.   
• Mothers who were managed at other health care facilities.   
• Mothers who declined consent    
Sample size, data collection and analysis   
The primary outcome of the study was to determine the proportion of mothers 
providing above 75% of the prescribed breast milk volume to their infants on day 14.   
The secondary outcome was to describe maternal barriers to provision of mothers’ 
own breast milk to VLBW infants.   
The sample size calculation was powered for the primary outcome and was based on 
an infinite population size as the study was exploratory. The sample size of 100 
mother infant pairs assumed a 50% proportion with a margin of error of 10% on either 
side of the 50%. Convenience sampling was used.    
Eligible mother-infant pairs were approached for enrolment. Informed consent was 
obtained from the mothers in their language of preference; namely English, Xhosa or 
Afrikaans. This was followed by a 20-minute interview conducted by the principal 
investigator, a registered nurse or a paediatrician within the first 3 days of admission, 
and second interview on day 14. The interviewer administered a questionnaire in a 
private room or by telephonic interview if the mother was not available on the day of 
the second interview.   
The first questionnaire collected data from hospital records and personal interview on 
the mothers’ demographic details and antenatal history including co-existing 
conditions, including but not limited to, HIV, hypertension and diabetes, as well as 
baseline maternal knowledge on breastmilk and breastfeeding. The second 
questionnaire gathered data on potential factors affecting MOM provision during the 
hospital admission, including but not limited to health worker factors such as breast 
feeding counselling, continued breastfeeding support to the mothers, and mothers 
transport to the hospital from home.  
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The questionnaire was developed by the investigator with questions based on 
background literature search. The questionnaire utilised a combination of multiple 
choice and open-ended questions, making provision for answers not presented by the 
questions, and this was piloted prior to commencement of data collection.  
Infants records were reviewed for gestational age, weight, mode of delivery, state of 
health (whether ventilated or on room air), feeding status (bolus or continuous) and 
the proportion of mother’s own expressed breast milk (MOM) given on days 1, 7 and  
14.   
The VLBW infants received 2 hourly bolus feeds via an intra-gastric tube. Infants 
presenting with feeding intolerance (recurrent vomits/abdominal distension due to 
immature gut) received continuous intra-gastric feeds until they could tolerate 2 
hourly bolus feeds. Enteral feeds were commenced within the first 24 hours after birth 
at between 12-24 ml/kg/day and incremented daily by 24ml/kg/day until a full enteral 
volume of 200 ml/kg/day were achieved. Supplemental intravenous fluids were 
provided until an enteral volume of 150 ml/kg/day was achieved and tolerated.    
Mothers presenting to the unit for the first time were expected to be shown how to 
express breast milk and feed their infants by the attending nurses who had undergone 
breast feeding training.   
At the time of the study, the standard protocol in the unit was to, after obtaining 
parental consent; offer DEBM to preterm infants who weigh less than 1200g when 
MOM was insufficient for enteral requirements. The weight cut-off for DEBM in the 
unit policy was being implemented due to the restricted supply of DEBM. Infants 
with weight above 1200g were supplemented with formula until adequate MOM.   
Data were described using standard statistical methods using Stata version 12 (Stata 
Corporation; college station, USA). Continuous variables that were normally 
distributed were analysed using the mean and standard deviation (SD) as measures of 
central tendency. The student t-test (if the data are normally distributed) or the 
Wilcoxon Mann-Whitney test (if the data are skewed), were used to compare 
continuous variables.  Categorical data were described using frequencies, percentages 
and proportions; and the Chi square or Fischer’s exact tests were used to compare 
categorical variables.  p<0.05 was assigned to determine statistical significance.   
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2.3.3 Results   
Of the 101 mothers approached, we recruited 99 mothers and 104 infants owing to 5 
sets of twins (figure 1). Only 92 mothers (and 97 infants) were available for interview 
and analysis on Day 14. Three babies had died and four had been transferred out to 
step- down facilities. The characteristics of mothers and infants at initiation are shown 
in tables 1 and 2 respectively.   
The commonest reason for maternal admission was hypertension related illnesses, 49 
(49.5%). Twenty-one (21.2%) of the total number of mothers enrolled were HIV 
positive and all had been initiated on highly reactive antiretroviral therapy (HAART). 
Only one (1%) mother out of the 99 enrolled did not know her HIV status. (Table 1)   
The mean birth weight of infants was 1123g (Range 630-1490g, SD=231g) and the 
majority of infants, 74 (71%), were delivered by caesarean section. (Table 2)   
All except one mother in the study knew at least one benefit of breast feeding and 
breast milk. However, 19 (19.2%) did not know when to start feeding postnatally. 
(Table 3)  
Although only 56 (60.9%) of the mothers had received breastfeeding counselling in 
the first 14 days of admission, 75 (82.4%) had actually been physically shown how to 
express breast milk. (Table 4)   
 At least 45 (49.5%) of the mothers visited their infants everyday post discharge and 
most of them 79(86.8%) used public transport to get to the hospital.  78(85.7%) of the 
mothers interviewed would have opted to stay in the hospital with their baby given a 
choice. Of the 31 mothers who were in formal employment, 77.4% were on maternity 
leave. (Table 4)  
Ninety-one (88%) infants received <25% of their enteral nutrition as MOM on day 1. 
On day 14 of life, 60 (62%) infants received >75% as MOM with 56 (57%) infants 
receiving exclusive MOM. (Table 5)   
 Birth weight >1200g (71.4% Vs 54.6%, p=0.09), gestational age greater or less than 
30 weeks (p=0.237) and need for respiratory support (p=0.695) at any time during 
admission did not affect MOM provision by day 14. (Table 6)  
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Mothers younger than 30 years of age had no advantage of MOM provision compared 
to those above 30. (48.2% vs 32.3% p=0.079). (Table 7)  
Maternal illness- hypertension (54.6% vs 31.3% p=0.161) and HIV (70.0% vs 40.3% 
p=0.402) and also birth by caesarean section (59.1%vs 30.8% p=0.367) had no impact 
on provision of MOM to the study infants.    
Infants born to mothers’ who had more than 3 living children were less likely to 
receive a high proportion of MOM on day14 (22.2% vs. 33.7%, p=0.010 , OR 0.145 
CI 0.014 to 0.847). Being on maternity leave for the employed mothers did not 
improve MOM provision (62.5% vs. 69.6% p=0.206)  
The proportion of mothers who reported antenatal breastfeeding counselling was 62%, 
however MOM provision at 2 weeks of age was not different to those who had not 
received any form of feeding counselling (61.8% vs 38.0%, p=0.973).  
  
Using Wilcoxon rank-sum test, no difference was detected between mothers who were 
able to provide more that 75% EBM and those who did not, in terms of their living 
address distance from the hospital (p = 0.89) or monthly income  
(p=0.73)(results not tabulated). Owning a car did not also amount to adequate MOM 
provision.  
2.3.4 Discussion   
In this descriptive study of factors affecting provision of mothers’ own milk to VLBW 
infants, our findings concur with other studies that VLBW infants are more likely to 
have delayed initiation of breastfeeding/breast milk provision from their mother. [1] 
Infants in our study consumed low volumes of MOM on day 1 of life, instead 
receiving alternative milk feeds in the absence of the availability of MOM. The 
majority of infants received a high proportion of MOM on day 14 of life; most of 
those (57% of study patients) were exclusively fed MOM. This however, fell well 
below the 77% breastfeeding initiation rate reported by Goosen et al in a low income 
community based survey in the Western Cape. [4] This 77% however, was not specific 
to preterm infants.  
A birth weight of 1200g was used as one of the variables in this study because this 
weight category did not qualify for DEBM according to unit policy at the time as 
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noted above.  We postulated that mothers of these infants felt more urgency to express 
breast milk which would result in more MOM if the benefits of breastmilk compared 
to formula were highlighted during breastfeeding counselling.  There was also the 
possibility that mothers of the bigger infants received greater counselling from the 
nurses and doctors seeing they had no alternative breast milk. Contrary to the 
postulations, birthweight was not significant for MOM provision.  
Sixty (58%) of the infants in this study cohort were below 1200g (Table 2) and were 
therefore eligible for DEBM. It is however important to note that while DEBM has 
several advantages over infant formula for preterm nutrition, preterm mothers’ breast 
milk during the first two weeks of life is especially protein rich and may be superior 
to DEBM. In addition, fluctuating availability of DEBM and processes involved with 
breast milk pasteurisation and banking make it a less than perfect alternative to MOM.  
[9]   
Although previous studies showed that age younger than 35 years resulted in earlier 
initiation of breastfeeding [10], our study showed no significant difference in MOM 
provision in those above or below 30 years of age.  
We also found that mothers who had had more than 3 children did not produce 
adequate supplies of MOM.  The reasons for this finding is unclear, however we 
postulate that younger mothers with smaller families were likely less engaged in 
caring for other children and so had more time to focus on their infants. The current 
facility space constraints for lodging mothers necessitate the discharge of preterm 
mothers with the plan that they will be able to express breast milk at home and bring 
it back to the hospital for the infant. Family responsibilities may result in less milk 
provision by these mothers.    
Emotional and psychological stress caused by maternal illness may be an additional 
factor in the delayed initiation of breast milk provision especially in those with 
VLBW infants. Furthermore, they may have difficulty maintaining their milk supply 
due to protracted hospitalization or separation from their infant. [5] Mothers with 
Hypertension were not singled out as there was a general delay in MOM provision in 
the whole study cohort.  
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It is well known that caesarean section delays early initiation of breastfeeding even 
when there’s no neonatal condition that interferes with early initiation of 
breastfeeding. [11] We however did not find a difference in milk production between 
mothers that delivered vaginally and those that delivered by caesarean section. In our 
unit, all mothers’ are visited shortly after delivery by the admitting neonatal medical 
staff to counsel them on infant progress as well as actively encourage breast milk 
expression by supplying mother with educational materials and a sterile receptacle for 
expressed breast milk.   
Despite evidence that maternal HIV status significantly affect breastfeeding, HIV 
status was not a significant factor in our study cohort. [12]  
While breastfeeding counselling is a technique that has been shown to improve breast 
milk production, [9] our study showed that MOM provision from mothers who 
reported that they had received breastfeeding counselling at any time during 
pregnancy or after birth were similar to those that reported no recollection of 
counselling.  This raises concerns about the technique and content of the counselling 
with regards to preterm infants and their feeding limitations. [1]   
The use of public transport, owning a car and income below the median of R2000 
were used as proxies to assess the effects of social economic status on MOM 
provision, none of which appeared to significantly affect the provision of MOM.   
The travelling distance between the mothers’ residential addresses and the hospital 
was not a statistically significant barrier to maternal breast milk provision in this 
study, even when mothers’ whose address was over 100km from the hospital was 
compared to those living nearer. This could possibly be explained by the fact that 
many of the mothers who resided large distances away were accommodated in our 
limited lodging space if they were willing and a lodging bed was available. We did 
not record which mothers were lodging in-hospital and we could not determine if this 
was a factor.   
The strength of our study lies in having been the first study at our hospital giving us a 
fair idea of what the barriers to provision of MOM in our population of patients are. It 
also highlights the known facts about the challenge of feeding VLBW infants and will 
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help us emphasise on improving counselling techniques as a way to increase supply of 
MOM. Rooming in [6] would help mothers with big families who would be too 
distracted to express and bring milk provided they have enough social support 
structure to allow them to remain in the hospital. It was encouraging to note that 
85.7% of the mothers interviewed would have opted to stay in the hospital to nurse 
their babies. Being on maternity leave for employed mothers did not result in 
improved MOM provision in this study.   
A more targeted program towards encouraging provision of MOM may be beneficial 
as demonstrated by published quality improvement programmes. [9, 13]   
We did not find an association between level of mothers’ education, gestational age, 
and state of the infants’ health on breast milk production. We did not investigate 
feeding interruption and the effect this may have had of MOM and this may be a 
limitation in our findings. Our analysis did not also investigate association of twins 
and MOM provision as the study was not adequately powered for this outcome. The 
above factors require further studies, preferably longitudinal studies with larger 
sample sizes for significant findings. We did not follow up patients until discharge 
(post the study period) and this may be a limitation of this study. Other limitations 
were that this was a hospital based cross sectional study, with a limited demographic 
and sample size; the results may not be generalizable to most women in South Africa.    
2.3.5 Conclusion   
Domestic responsibilities may affect breast milk production and strengthening of the 
system incorporating rooming in of mother infant pairs from delivery to discharge is 
critical in improving MOM provision to VLBW infants.  Breast-feeding counselling 
did not improve breast milk provision in this study. The effectiveness of current 
counselling methods may need to be examined and improved.   
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2.7 Figures   
Fig 1: Flow diagram of the study participants   
   
  
  
    
    
          
  
  Day 1   
   








  Day 14   
  
99 mothers enrolled  
104 infants enrolled (5  
sets of twins)   
3  infants  died  
 mothers  92  
97  infants   
4  infants transferred out  
to step - down facilities  
 refused participation 2  
 Mothers Approached 101  
101  infants  
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2.8 Tables   
 
 
Table 1: baseline characteristics of mothers n = 99 a   
Age group(years)   
<20   
 
21-29    
31-39   
 
≥40    
Mother’s education   
Basic (grade 1 to 7)   4 (4.0)   
Secondary(grade 8 to 12)   79 (79.8)   
Post-matric   16 (16.1)   
Mother’s employment   
Formal Employment   34(34.3)   
Full time house wife   52(52.5)   
Self employed   4 (4.0)   
Other (unemployed/retired)   9 (9.1)   
Maternal illnesses   
Diabetes   3 (3.0)   
Hypertension   49 (49.5)   
HIV   
Infected   21(21.2)   
Unknown   1   (1.0)   
HAART   21(100)   
Social habits   
Alcohol   9(9.1)   
Smoking   19(19.2)   
Monthly income in ZAR median(IQR )b   2000(800-3700)   
Breast feeding counselling on admission   56(60.9)   
Antenatal Infant feeding counselling   60(60.1)   
No. of pregnancies mean(SD)c   2.5(1.3)   
No. of children mean(SD)c   2.1(1.1)   
No. of dependents mean(SD)c   1.3(1.4)   
              a: percentage unless otherwise specified   b: IQR – Interquartile range    c: SD- standard deviation  
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Table 2: Baseline Characteristics of infants n=104 a   
Gestational Age in weeks   
  
>29  38(36.0)  
</= 29   67(63.0)  
  
Birth weight in categories  
(grams)    
<1000  34 (33.0)  
 1001- 1200   26 (25.0)  






Mode of delivery    
Vaginal delivery   23(22.0)  
Breech extraction   5(5.0)  
Caesarean section   74(71.0)  
Laparotomy for abdominal 
pregnancy   
1(1.0)  
Forceps   1(1.0)  
Gestation age of baby 
mean(SD)b   
  29.4 (2.16)  
Birth weight mean(SD)b     1122.7 (230.8)  
a:Percentage  unless otherwise specified  b: SD= standard deviation   
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Table 3: Breastfeeding Knowledge of the mothers n=99a   
Source of knowledge 
on breastfeeding  
Radio  0  
Antenatal  54(58.6)  
Nursing staff  24(24.2)  
Doctors   0  
Other  17(17.2)  
Reported benefits of 
breastfeeding/breast 
milk  
Makes baby grow  58(58.9)  
General health and 





Cheaper   10(10.1)  
Other (prevents colic, readily 
available, don’t know, cleans 
baby’s tummy)   
4(4.0)  
Timing of  Post-
delivery 
feeding(EBM/breast)  
Immediately  77(77.8)  
First day  1(1.0)  
Don’t know  19(19.2)  
Other  2(2.0)  
   Importance of 
colostrum 
Cleanses the tummy  3(11.5)  
Healthy for the baby  16(61.5)  
Nutritious 7(26.9)  
Prevents infections  2(7.7)  
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Table 4: Results of maternal interview of Day 14 post-delivery n=92a   
Frequency of milk 
expression per day    
Hourly    
6 (6.6)    
2 hourly    
56 (61.5)    
3 hourly    
16 (17.6)    
Other    
13(14.3)    
Frequency of hospital visits 
since discharge    
Every day    
45(49.5)    
Every other day    
39(42.9)    
Once a week    
5(5.5)    
Other    
2(2.2)    
Reasons for inadequate 
breast milk    
Inadequate milk   
27(27.3)   
Decided to formula feed    
2(6.2)    
No transport money    
3(9.4)   
Breast feeding counselling since admission   
56/92 (60.9)   
Physical demonstration of breast milk expression    
75(82.4)    
Mothers discharged from postnatal ward    
90(98.9)    
Average admission days post-delivery ; mean (SD)b   
4(3.4)b    
Mothers whose families own a car    
7 (7.7)    
Use of public transportation to hospital    
79(86.8)    
Public transport cost(ZAR) to hospital ;mean(SD) b   
36 (17.9)b    
Milk is adequate for the baby until the next visit    
59(64.8)    
Mothers if given a choice would stay in hospital with the 
baby     
78(85.7)   
Mothers who would use free transport to hospital if available    
82(90.1)    
Mothers would use milk delivery facility to hospital if 
available    
50(55.0)    
Maternity Leave (N = 31)  
24(77.4)  
a:Percentage  unless otherwise specified  b: SD= standard deviation   
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Table 5:  MOM provision on days 1, 7 and 14 of infant life na   
  
      D1 n=104   D7 n=101   D14 n=97   
Feeds as MOM on 
specific day (%)    <25%   91(88)   27(26)   33(34.0)   
25% to 50%     3(3)   6(6)   3(3.1)   
50% to75%    2(2)   7(7)   1(1.0)   
>75%   8(8)   62(61)   60(61.9)   
100% MOM   0      56(57.7)   
               
 
 a: Percentage unless otherwise specified   
  
Table 6:  Infant Factors associated with >75% MOM provision on Day 14   
                   
  n/N (%)  P value  
Birth weight  > 1200g  
  ≤ 1200g  
30/42 (71.4%)  
30/55 (54.6%)  
0.090  
Gestation age  > 30 weeks  
    ≤ 30 weeks  
31/83 (37.4)  
35/61 (57.4%)  
0.237  
Need for Respiratory support  
Breathing Room Air  
8/14 (57.1)  
31/83 (37.4)  
0.695  
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Table 7: Maternal factors associated with>75% MOM provision on Day 14  
95% 
       n/N (%)    OR     P   Confidence  
    Value       Interval  
Maternal age  ≥ 30 years  
  < 30 years  
13/27 (48.2%)  
21/65 (32.3%)  
0.079  0.443  0.160 - 1.227  
 Maternal hypertension  24/44 (54.6%)  
0.161  0.545  0.213 - 1.389  
 Normotensive  15/48 (31.3%)  
Recalls breastfeeding counselling  
Denied receiving counselling  
34/57 (61.8%)  
14/35 (38.0%)  




Non- Caesarean  
39/66 (59.1%)  
8/26 (30.8%)  
0.367  0.367  0.211 - 1.838  




14/20 (70.0%)  
29/72 (40.3%)  
0.402  1.574  0.493 - 5.572  
Number of children   > 3  
    ≤ 3  
2/9 (22.2%)  
28/83 (33.7%)  
0.010  0.145  0.014 - 0.847  
Income   > 2000 ZAR  
  ≤ 2000 ZAR  
26/41 (63.4%)  
20/51 (39.2)  
0.796  1.118  0.441 - 2.857  
Access to car  
No access to car  
4/7 (57.1%)  
32/85 (37.7%)  
1.000  0.805  0.127 - 5.864  
Employed – on maternity leave  
                – returned to work  
16/23 (69.6%)  
5/8 (62.5%)  
0.206  3.81  0.535 - 30.353  
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Appendices   
Appendix 1: Author guidelines for The South African Medical Journal   
Manuscripts   
Shorter items are more likely to be accepted for publication, owing to space 
constraints and reader preferences.   
Research articles (previously 'Original articles') not exceeding 3 000 words, with up to 
6 tables or illustrations, are usually observations or research of relevance to clinical 
medicine and related fields. References should be limited to no more than 15. Please 
provide a structured abstract not exceeding 250 words, with the following 
recommended headings: Background, Objectives, Methods, Results, and Conclusion.   
Manuscript preparation   
Refer to articles in recent issues for the presentation of headings and subheadings. If 
in doubt, refer to 'uniform requirements' - www.icmje.org. Manuscripts must be 
provided in UK English.   
Qualification, affiliation and contact details of ALL authors must be provided in 
the manuscript and in the online submission process.   
Abbreviations should be spelt out when first used and thereafter used consistently, 
e.g. 'Intravenous (IV)' or 'Department of Health (DoH)'.   
Scientific measurements must be expressed in SI units except: blood pressure 
(mmHg) and haemoglobin (g/dl). Litres is denoted with a lowercase 'l' e.g. 'ml' for 
millilitres).   
Units should be preceded by a space (except for %), e.g. '40 kg' and '20 cm' but '50%'.   
Greater/ smaller than signs (> and 40 years of age'. The same applies to ± and º, i.e.   
'35±6' and '19ºC'.   
Numbers should be written as grouped per thousand-units, i.e. 4 000, 22 160...   
Quotes should be placed in single quotation marks: i.e. The respondent stated: '...' 
Round brackets (parentheses) should be used, as opposed to square brackets, which 
are reserved for denoting concentrations or insertions in direct quotes.   
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General formatting; The manuscript must be in Microsoft Word or RTF document 
format. Text must be single-spaced, in 12-point Times New Roman font, and contain 
no unnecessary formatting (such as text in boxes, with the exception of Tables).   
Illustrations and tables   
If tables or illustrations submitted have been published elsewhere, the author(s) should 
provide consent to republication obtained from the copyright holder.   
Tables may be embedded in the manuscript file or provided as 'supplementary files'. 
They must be numbered in Arabic numerals (1, 2,3...) and referred to consecutively in 
the text (e.g. 'Table 1'). Tables should be constructed carefully and simply for 
intelligible data representation. Unnecessarily complicated tables are strongly 
discouraged. Tables must be cell-based (i.e. not constructed with text boxes or tabs), 
and accompanied by a concise title and column headings. Footnotes must be indicated 
with consecutive use of the following symbols: * † ‡ § ¶ || then ** †† ‡‡ etc.   
Figures must be numbered in Arabic numerals and referred to in the text e.g. '(Fig. 
1)'. Figure legends: Fig. 1. 'Title...' All illustrations/figures/graphs must be of high 
resolution/quality: 300 dpi or more is preferable, but images must not be resized to 
increase resolution. Unformatted and uncompressed images must be attached 
individually as 'supplementary files' upon submission (not solely embedded in the 
accompanying manuscript). TIFF and PNG formats are preferable; JPEG and PDF 
formats are accepted, but authors must be wary of image compression. Illustrations 
and graphs prepared in Microsoft Power Point or Excel must be accompanied by the 
original workbook.   
References   
References must be kept to a maximum of 15. Authors must verify references from 
original sources. Only complete, correctly formatted reference lists will be accepted.   
Reference lists must be generated manually and not with the use of reference manager 
software. Citations should be inserted in the text as superscript numbers between 
square brackets, e.g. These regulations are endorsed by the World Health 
Organization,[2] and others.[3,4-6] All references should be listed at the end of the 
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article in numerical order of appearance in the Vancouver style (not alphabetical 
order). Approved abbreviations of journal titles must be used; see the List of Journals 
in Index Medicus. Names and initials of all authors should be given; if there are more 
than six authors, the first three names should be given followed by et al. First and last 
page, volume and issue numbers should be given.   
Wherever possible, references must be accompanied by a digital object identifier 
(DOI) link and Pub Med ID (PMID)/Pub Med Central ID (PMCID). Authors are 
encouraged to use the DOI lookup service offered by CrossRef.   
Journal references: Price NC, Jacobs NN, Roberts DA, et al. Importance of asking 
about glaucoma. Stat Med 1998;289(1):350-355. [http://dx.doi.org/10.1000/hgjr.182] 
[PMID: 2764753]   
Book references: Jeffcoate N. Principles of Gynaecology. 4th ed. London: 
Butterworth,   
1975:96-101. Chapter/section in a book: Weinstein L, Swartz MN. Pathogenic   
Properties of Invading Microorganisms. In: Sodeman WA Jun, Sodeman WA, eds.  
Pathologic Physiology: Mechanisms of Disease. Philadelphia: WB Saunders, 
1974:457472.   
Internet references: World Health Organization. The World Health Report 2002 - 
Reducing Risks, Promoting Healthy Life. Geneva: World Health Organization, 2002. 
http://www.who.int/whr/2002 (accessed 16 January 2010).   
Other references (e.g. reports) should follow the same format: Author(s). Title. 
Publisher place: publisher name, year; pages. Cited manuscripts that have been 
accepted but not yet published can be included as references followed by '(in press)'.  
Unpublished observations and personal communications in the text must not appear in 
the reference list. The full name of the source person must be provided for personal 
communications e.g. '...(Prof. Michael Jones, personal communication)'.   
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Appendix 2   
Questionnaire 1 (first interview)   
A. Demographic factors   
1. How old are you?   
a. <20    
b. 20-30   
c. 30-40  
d. d. >40    
2. How many times have you been pregnant?   
3. How many children do you have…………………………   
4. Where do you live?   
5. What type of work do you do?   
a. Formal Employment   
b. Full time house wife   
c. Self employed   
d. Other (please specify).........................................   
6. What type of work does your husband/partner do?   
a. Formal employment   
b. Unemployed   
c. Self employed   
d. Other (please specify)......................................   
7. What are your other sources of income?   
8. Approximately how much money do you make per month?    
9. Social habits;   
a. Do you take alcohol- Yes /No   
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b. Do you smoke- Yes/No   
c. Do you use other drugs apart from those prescribed at the hospital- 
Yes/No   
   
B. Antenatal   
10. How many antenatal visits have you had?   
...........................................................................................................................   
11. What is your HIV status?   
a. Positive   
b. Negative   
c. I don’t know   
12. If 12 = yes, are you on treatment for the HIV?   
a. Yes    
b. No   
13. Did you receive any infant feeding counselling antenatally?   
a. Yes   
b. No   
14. Did you have other illnesses in this pregnancy?   
a. Diabetes    
Yes   
No   
b. Hypertension-    
Yes   
No   
c. Other (please specify)…………………………………………..   
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15. What medications did   you   use   for   these illnesses?   (Please 
specify)…………………………….    
C.  Knowledge about breast feeding   
16. How have you obtained your knowledge on breast feeding;   
a. Radio   
b. Antenatal clinic   
c. Nursing staff   
d. Doctors   
e. Other (please specify).........................................................................   
17. Are you aware of any benefits of breastfeeding/ breast milk? What are they?   
…………………………………………………………………… 
………………………………………………………………………   
…………………………………………………………………………..   
……………………………………………………………………….   
18. If you have chosen to breastfeed, how soon after delivery should mothers begin 
expressing their milk/ breast feeding?   
……………………………………………………………………………….   
19. (i) Do you know what colostrum is?   
a. Yes   
b. No   
ii. Do you know its importance?   
a. Yes   
b. No   
iii. If yes, state the importance……………………………………….   
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Appendix 3   
Questionnaire 2 (day 14)   
1. Has anyone ever explained the importance of breast milk to you since your 
baby’s admission to hospital  
a. Yes   
b. No   
2. How many times do you express milk per day?    
a. Hourly    
b. 2 hourly    
c. 3 hourly    
d. Other ;please specify   
3. How many times are you reminded by nurses and doctors to express milk for 
your baby?   
a. Everyday   
b. Once a week   
c. Not at all   
4. Have you been physically shown how to express milk from your breast?   
a. Yes    
b. No    
5. Do you express enough milk for the baby to drink per day?   
a. Yes   
b. No   
6. Has your breast milk supply improved in the time your baby has been here?   
a. Yes   
b. No  
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7. (i) Have you been discharged from hospital   
a. Yes   
b. No   
(ii) If yes, how long after delivery were you discharged from hospital?   
             ………………………………………………………………………   
8. Do you own a car?   
a. Yes   
b. No   
9. Do you use your own car to get to the hospital?    
a. Yes   
b. No   
10. Do you use public transport to get to the hospital?    
a. Yes   
b. No   
11. How much does it cost you to come to the hospital by public transport?   
             ..................................................................................................   
12. If you have been discharged, how often do you come to the hospital to bring 
milk for the baby?   
a. Every day   
b. Every other day   
c. Once a week  
d. Other………………………………………………………………………   
13. Is the amount of milk you bring adequate for the baby until the next visit?   
a. Yes   
b. No   
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14. What are the reasons for not bringing adequate breast milk for your baby?   
              ………………………………………………………………….   
15. If you were given a choice, would you stay in the hospital to look after your 
baby?   
a. Yes   
b. No  
16. If a service was available to pick you up from your home to come to the 
hospital, would     you use such a service?   
a. Yes   
b. No   
17. If a service was available to pick your breast milk up from your home or 
nearest drop off point, would you use such a service?   
a. Yes   
b. No   
18. Have you been given maternity leave from work?   
a. Yes    
b. No   
c. Not applicable   
19. Are you able to express milk at your work place?   
a. Yes   
b. No   
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Appendix 4: Parental Information:    
Title: Factors associated with the provision of mothers' own breast milk for Very 
Low Birth Weight (VLBW) infants on a South African tertiary neonatal unit   
Invitation   
You are being invited to enrol you and your baby in a research study. Before you 
decide whether or not to participate, it is important for you to understand why the 
research is being done and what it will mean for you both. Please take time to read the 
following information carefully.   
Why is this study being done?   
Studies have shown that South Africa has very low breastfeeding rates as very few 
mothers start and continue breast feeding. This is very worrying because breast milk 
feeding is very important for babies.   
We are doing a study to determine ways to assist mothers own breast milk supply for 
their baby at Groote Schuur Hospital. In order to do this, we have to understand 
reasons for the low breast feeding rates so that we can work together to increase 
babies getting their mothers own milk.    
This will help us identify the areas where improvement is needed in both the health 
staff and the mothers themselves. By participating in this study you will help us with 
this work.    
We think you could also benefit by learning how to express breast milk for your baby 
so that he/she will grow better. We know that if mothers can keep breastfeeding, they 
can save the money spent on formula.   
Why have I been asked to take part?   
We are interested in the smallest babies. You have been approached because your 
baby weighs less than or equal to 1500 g.   
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Do I have to take part?   
It is up to you to decide whether or not to take part in this study. If you do decide to 
take part, you will be given this information sheet to keep and be asked to sign a 
consent form. Your baby will receive the best care as all the babies.   
What will happen to my baby if I do not take part in the study or I withdraw my 
baby from the study?   
This will make no difference to the care we provide to all babies. Breast milk will still 
be encouraged.   
Breast milk and HIV infection   
If you are HIV positive, your expressed and pasteurized breast milk still offers the 
best immunity and nutrition to your baby.   
What is required of you?   
We will information about how your baby is growing and the breast milk he/she gets, 
so we will get information about growth from his chart.   
We will interview you on the 1st day and on the 14th day after delivery.    
The interviews will help us see whether we are offering the required support to you in 
terms of expressing and feeding your baby.   
Will your information be kept confidential?   
 We will not write or speak your name or your baby in any place where anyone can 
link you to what information we find out. We will keep the information of your baby 
private, throughout the research period and after it is finished. Nobody other than the 
research clinicians who enrol your baby into the research project will know that you 
are a participant. When we report this research, we will ensure that neither you nor 
your baby can be identified.   
The researchers will consider baby’s records private to the extent permitted by the 
law.   
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These records may also be reviewed by the University of Cape Town Human 
Research Ethics Committee which protects the rights of people participating in 
research. They will ensure the information is kept confidential, as required by law.    
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Appendix 5: Consent form   
I have been invited to participate in the study entitled “Factors influencing the 
provision of mothers' own breast milk for preterm infants in a South African tertiary 
neonatal unit”.   
I have read and discussed this form with the researchers and understand what the 
research project is about. My questions have been answered.   
I freely agree: (tick appropriate block/s)   
  To take part in the above study   
   
 I confirm that I have read and understand the information sheet for the above 
study and have had the opportunity to ask questions.   
   
 I understand that my participation is voluntary and I am free to withdraw at 
any time, without giving a reason   
    
 Name of parent            Signature             Date   
  
 Name of researcher            Signature            Date   
  
 Name of witness            Signature            Date   
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Appendix 6: Infant Case record form   
Title: Factors associated with the provision of mothers' own breast milk for 
preterm infants on a South African tertiary neonatal unit”.   
Infant study Number…………………………………   
Gestational age ………………………………Birth weight……………………….   
Date of birth……………………………Mode of delivery…………………………….   
Infants’ current location in the ward...........................................................   
Infants’ state of health;   
a. Ventilated   
b. On CPAP    
c. On HFNC   
d. NPO2   
e. In room air   
 
Feeding status   
a. Bolus feeds   
b. Continuous feeds   
c. Nil by mouth   
Millilitres of EBM of the required volume provided in last 24 hours expressed as a 
percentage;   
a. <25%    
b. 25% to 50%       
c. 50% to75%       
d. >75%   
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Appendix 7: Data collection sheets   
Infant Record Review   
Day            1   7   14   
Infants’ current location 
in the ward   
         
   
Infants’ state of health   
      
   
   
   
Feeding status   
   
         
   
Mililitres of MOM of the 
required volume provided 
in last 24 hours expressed 
as a percentage;   
   
        
   
   
   
   















Day 1  Day 14  
